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SUMMARY 


Wind-tunnel teats have been made to investigate the 
characteristics of an .WACA 0009 airfoil with a 1^0-percent- 
chord flap having medium and large aerodynamic balances 
of elliptical and blunt nose shapes and having a plain 
overhang. The results are presented as aerodynamic 
section characteristics for several flap deflections 
with the. gap at the flap nose sealed and unsealed. 

Tests were also made to determine the effectiveness of 
a tab, which was- 20 percent of the flap chord, on the 
plain sealed flap and on the ■ 35 -percent-flap-chord 
elliptical-overhang flap with gap sealed. TOe pressure 
difference across the flap-nose seal was also determined 
for the plain sealed flap. 

The results indicate that the slope of the lift- 
coefficient curve was approximately the same for all 
sealed-gap conditions, except for the flap with a 
50 -percent-flap-chord elliptical overhang for which the 
slope was about 3 percent larger than the average. A 
[(--percent reduction of slope occurred as a result of 
unsealing the gap at the flap nose on the plain flap; 
whereas a 13 - to 17 -percent reduction occurred as a* 
result of unsealing the gap at the flap nose on the 
flap with aerodynamic balance. The change in lift with 
flap deflection .was found to increase as a result of 
sealing the gap at the flap nose’ and. of changing the 
nose shape from elliptical to blunt. 
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The effect of unsealing the gap (except for the plain 
flap), increasing the balance length, and changing the 
nose shape from elliptical to blunt was to make the rate 
of change of flap hinge moment with flap deflection (at 
small flap deflections) and with angle of attack more 
positive. Some overbalance was found on the 50-percent- 
flap-chord overhangs. 

When the lift was varied by changing the angle of 
attack at zero flap deflection, the center of lift was 
at the 24-percent-chord station for all overhangs tested 
with gap sealed.- The center of lift due to angle of 
attack and that due to flap deflection generally moved 
rearward as the gap was unsealed. 


INTRODUCTION 


The NACA is conducting an extensive investigation to 
provide experimental data for design purposes and to 
determine the section characteristics of various types 
- of flap arrangement suitable for use as control surfaces. 
The investigation is being made in the Langley 4- by 
S-foot vertical tunnel and has included tests in which 
flap profile, trailing-edge angle, gap size, flap nose 
shape, and balance-chord length -have been varied. Most 
of these tests have been made, however, of a 50-percent- 
chord flap.- In the present report, the investigation is 
extended to determine the effects of flap nose shape and 
balance-chord length on an airfoil having a 40-percent- 
chord flap. Data on the pressure across the seal of the 
plain-flap nose and a method of applying these pressure 
data in the design of internal balances are presented. 

Tab data are presented for a. flap with a plain overhang 
and with aerodynamic balance. 


SYMBOLS 


The coefficients and the symbols used are defined 
as follows: 


c i 

c do 


airfoil section lift coefficient (^~ ^ 
airfoil section profile-drag coefficient 



increment of section profile-drag coefficient due 
to flap deflection 


NACA ARR No. L5C01 


5 


c 


in 



ch t 


whe re 
l 

do 

m 


h f 

*t 


Cf 

c t 

q 

Pl 

p u 

c b 


6 


f 


6 t 


airfoil section pitching-moment coefficient 

/h f 

flan section hinge-moment coefficient ( — 

w 


tab section hinge-moment coefficient 
resultant oressure coefficient 


vq°t 


P L " P TT 



airfoil section lift 
airfoil section profile drag 

airfoil section pitching moment about quarter- 
chord point of airfoil (positive moment moves 
nose of airfoil up) 

flap section hinge moment about flap hinge axis 
(positive moment moves trailing edge down) 

tab section hinge moment about tab hinge axis 
(positive moment moves trailing edge down) 

chobd of basic airfoil with flap and tab neutral 

flap chord from flan hinge axis to trailing edge 

tab chord from tab hinge axis to trailing edge 

free -stream dynamic pressure 

static nressure on lower surface of seal 

static nressure on unper surface cf seal 

balance chord 

angle of attack for airfoil of infinite aspect 
ratio (positive when nose of airfoil moves up) 

flap deflection with respect to airfoil (positive 
when trailing edge is deflected downward) 

tab deflection with respect to flap (positive 
when trailing edge is deflected downward) 
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also 


a 6f - 


,bd f 


c l> 5 t 


(l o, 
C ^a “V^ 

C *6„ = 


°/e f ,6 t 

l N \ 


6c 


d5 f7a 0 ,6 t 


hf a V^®o 


6c 


h. 


° h f6 f : \66 f > 


K) 


a O, 6 t 

•v V 

oc„ 


m 


o f ,6, xdci/6 f. 6 t 


N)a 0 ,< 


'6c 

6c 


m 


l 'a 0 ,6 t 


The subscripts outside the parentheses represent the 
factors held constant during, the measurement of the 
parameters. 


APPARATUS AND MODEL 


The tests were conducted in the Langley Ij.- by 6-foot 
vertical tunnel described in reference 1 and modified as 
described in reference 2. 

The model, when mounted in the tunnel, spanned the 
test section except for clearances of l/32 inch between 
the model and the tunnel walls. With this type of 
installation, two-dimensional flow is closely approxi- 
mated and tne section characteris oics of the airfoil, 
the flan, and tbs tab may be determined. The model 
was attached to the balance frame by torque tubes that 
extended through the sides of the tunnel. The angle of _ 
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attack was set from outside the tunnel by rotating the 
torque tubes with an electric drive.' Flap deflections 
were set by means of an electrical position indicator 
and tab deflections were- set with a templet; The hinge 
moments of the flap- were measured with a special torque- 
rod balance built into the mode-1 .• ' For the tab tests, 
tab hinge moments were taken- by an electrical strain 
gage installed in the model. For the plain sealed flap, 
the pressure difference across the seal of the gap at 
the fiap nose was measured on a manometer. 

The 2-foot-chord by l^-foot-span model (fig. 1) was 
constructed ,of .laminated mahogahy (except for a steel, 
tab), was aerodynamically smooth, and- was’ made to con- 
form to. the NACA 0009 profile' (table 1). It was 
equipped with a.O.lqOc f Ian ' and a 0.20c-f plain tab. 

1 ' 

The flan had a nlain-nose' overhang with a radius .of 
approximately .one-half of -the airfoil thickness at the 
flap hinge, axis and. was so constructed that it could be - 
fitted with aerodynamic, balances that wer-e p5 and 5Q per- 
cent of the' flan chord. These balances ' were of blunt 
and elliptical nose shape * 'The elliptical nose was a 
true ellipse faired tangent to the 'airfoil conibur at 
the flap hinge axis. The ordinates fob the • elliptical- 
nose overhang are given in table II. The nose radii 
shown in figure 1 determined the blunt and plain nose 
shapes. The various overhangs Consisted of nose blocks 
that could be attached interchangeably to the flap at 
the hinge axis. In order to keep the 0.005c gap at the 
flap nose (flap gap) constant, these nose blocks were 
matched by Interchangeable blocks In the airfoil just 
forward of the flap. An airtight fabric connected the 
flap nose and the forward part of- the • airfoil for the 
sealed-gap tests. . 

The 0.20cf tab was made of steel and -the nose 
radius was approximately one -half of the airfoil thicknes 
at the tab hinge axis. The gap at the tab nose (tab gap) 
was 0.001c. 


TESTS 

In order that the test results’ may be found easily, • 
the various flan configurations tested, and.- the figure 
numbers of the corresponding plotted data are given in 
table III. 
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The tests were made at a dynamic pressure of 
13 pounds per square foot, which corresponds to a velocity 
of about 71 miles per hour at standard sea-level condi- 
tions. The test Reynolds number was about 1, 330>000. 

Since the tunnel turbulence factor is 1.93* the effective 
Reynolds number was approximately 2,570,000 . The Mach 
number for these tests was about O.O9. 

The maximum error in angle of attack appears to 
be tQ. 2°. It is estimated that the flap and tab deflec- 
tions were set to within ±0.2°. 

An experimentally determined tunnel correction was 
anplied to the lift. .The angle of 'attack and hinge 
moments were corrected for the effect of streamline 
curvature induced by the tunnel walls. The method used 
to determine these corrections is similar to the 
theoretically derived analysis presented in reference 3 
for finite-span models. The increments of drag are 
thought to be reasonably independent of tunnel effect,- 
although the absolute values are subject to an undetermined 
correction. Inaccuracy in the model construction and 
in the assemblv of the interchangeable blocks probably 
caused the small amount of flap hinge moment at zero 
angle of attack and flap deflectior;.- 


DISCUSSION 

Lift 


The lift-coefficient curves for the flap with a. 
plain overhang and with aerodynamic balance, are -shown in 
figures 2 to 11. With the gap either sealed or. unsealed, 
the lift-coefficient curves were nonlinear at large 
flap deflections. 

The-- -slope of the lift-coefficient curve ci a 

(table IV) was approximately the same with gap sealed - 
for all flap arrangements regardless of aerodynamic- 
balance shape or length except for the 0.50cf elliptical- 
nose overhang for which the slope was about 3 percent 
larger, than the average. Unsealing the gap caused a 
[^-percent reduction in slope for the flap with a plain 
overhang and a 13- to 17-percent reduction for the flap 
with blunt and elliotical overhangs. For a given balance 
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chord and with gap sealed, was approximately the 

same regardless of nose shape. 


The change in lift with flap deflection 


c l 


Of 


increased when the flap gap was sealed and when. the nose 
shape was changed, from elliptical to blunt. .The flap 
lift effectiveness Oq^ varied in a similar manner 

except that, in the case of the O.^Oc-g blunt-nose over- 


hang, dg decreased when the gap was sealed. It should 

be remembered that the uarameters shown in table 17 
were measured over a small flap-deflection range (0° to 5°) 
and therefore are used mainly to compare the various 
flap configurations tested. 


Hinge Moment 

The curves of flap hinge-moment coefficient as a 
function of angle of attack at a constant flap deflection 
for the flap with plain and balanced overhangs are also 
presented in figures 2 to 11, 

For the O.^Ocp blunt overhang with gap both- sealed 
and unsealed -and the O.^Ocf elliptical overhang with 
gap unsealed, the aerodynamic characteristics at large 
flap deflections were not determined because of violent 
■oscillations that might have damaged the tunnel apparatus. 
Ranges in which oscillations occurred are noted by dashed 
lines in the hinge-moment curves. Similar oscillations 
encountered on another flap fitted with an aerodynamic 
balance are discussed in reference 


The hinge -moment parameters presented in table IV 
indicate that an overbalance condition occurred for the 
0 . 50 c f blunt-ncse overhang with gap either sealed or 

unsealed. The O.^Oc^ elliptical overhang had a positive 


Ch„ for both gap conditions and had small negative 
1 a 

values of c hfg for sra &ll flap deflections to about 5° 


( figs . 10 and 11 ) . 


When section data are applied to finite spans, the 
aspect-ratio corrections for streamline curvature are 
always positive (reference 5)« Since the hinge-moment 
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parameters for several arrangements of the flap with 
balanced overhangs are very small and the signs critical, 
the slopes may pass through zero and an overbalanced^flap 
may result. 


The effect of sealing the flap gap was to make c^ 


•a 


and 


c hf 


5f 


more negative except that, with' the flap 


having a plain overhang, the opposite effect occurred. 
Increasing the balance length made both c hf a and c hf 6 

more positive. For a given balance chord, greater balance 
was obtained at small flap deflections with the blunt nose 
than with the elliptical .nose. t . Examination of the curves 
shows, however, that, at large flap deflections for the 
0.35cf overhang, the elliptical -nose overhang had the 

greater balancing effect. The variation of the hinge- 
moment parameters with overhang for the elliptical and 
blunt nose is shewn in figure 12. 


Because the hinge -moment parameters shown in table IV 
and figure 12 represent the slopes of the curves at zero 
flap deflection and angle of attack, these parameters- should 
be used mainly as an indication- of ..the relative merits of the 
different flap nose shares. Because the tabulated slopes 
are valid for only small ranges, the slopes from the 
hinge -moment-coefficient curves rather than the values 
of table IV should be U3ed in calculating- the charac- 
teristics of a control surface. 


The present Investigation did not include . tests • to 
determine the effect on flap hinge moment - of ‘‘-sealing 
the tab gap. It is thought that the flap hinge moments 
for a flap vjithout a tab (or with tab gap sealed) might 
vary somewhat from the flap hinge moments of the model 
configurations tested with tab gap unsealed. 


Pitching foment 

The values of the -pitching-moment parameters 

and /Cjn \ in table IV determine the position of 

V i; a 0 ,6 t 

the center of lift with respect to the quarter-chord- point 
of the airfoil. When lift was varied by changing the 
angle of attack with a flap deflection "of 0°,. the -center- 
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of lift was at a^nroximatelv the 0 . 2 fe station for all 
overhangs tested with gap sealed. Unsealing the gap 
had no effect on the center of lift of the olain flap 
hut .'(icved the center of lift rearward to the 0.25c 3ta» 
tfon for the 0 . 35 c overhang and rearward to the 0 . 26 c sta- 
tion Cor the 0.50c overhang. 

'fhe following table gives the position of the center 
of lift causdd by flap deflection: 



-n " 

Posi 

tior. of center of lift cav-sed 
by flap deflection 

Flap gap 

Plain 

overhang 

0 . 55 cf overhang 

0 . 50 c f overhang 


Blunt 
- nose 

Elliptical 

nose 

Blunt 
■ nose 

Elliptical 

nose 

Sealed 

0 . 005 c 

0.37c 

.3c3c 

0 . 38 c 

.59c 

0 . 37 c 

•fee 

0.39c 

. 3 oc 

0 .d 8 c 

.fee 


These data indicate that the center of lift generally 
moved rearward as the flap gap was unsealed. Increasing 
the balance chord and changing the nose shape from 
elliptical to blunt moved the center of lift rearward 
for the sealed-gap condition and- forward for the unsealed- 
gap condition. 

The nosition of che center of lift caused by flap 
deflection 3s a fun ct 3. on of the aspect ratio (references 5 
and 6 ) and moves toward the trailing edge as the aspect 
ratio decreases. 


Drag 

Because of an undetermined tunnel correction, the 
measured values of drag cannot be considered accurate; 
relative drag values are thought to be reasonably 
independent cf tunnel effect and were therefore used. 
Ihe smallest percentage iiicrease in profile-drag coef- 
ficient caused at zero angle of attack and flap deflec- 
tion by replacing the plain flap with a flap with 
balanced overhang was obtained with the blunt-nose 

overhangs. The increase in ranged from 0.0006 

o 
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for the 0.35 c f overhang with flap gap sealed to 0.0017 
for the 0.500^ overhang with flap gap sealed. The O.^Ocf 
elliptical overhang with flap gap sealed had the largest 
increase (0.0037) in c^ over that for the airfoil with 
the plain flap. 

The increments of profile-drag coefficient caused by 
flan deflection Ac d for the flap with a plain overhang 

(fig. 13) were generally- larger with the gap ooen than 
with the gap sealed. Since the blunt-nose overhang gave 
smaller increments of drag than the elliptical-nose over- 
hang at- SMalT.' flap deflections - such as -may be "necessary 
for the trim change - the increments of drag are presented 
for only the 0.35c f and O.aOc-p blunt-nose overhangs 
(figs, iip and 15, respect ively) . For the 0.35 c f blunt- 

nose overhang, lower increments of drag occurred with 
gap unsealed than with gap sealed. The 0.50Cjp blunt- 

nose overhang had lower increments of drag with gap 
sealed except that, at an angle of attack of 8°, the 
increments were larger with gap sealed than with gap 
unsealed. 


Tab. Characteristics 

Only a limited investigation of tab characteristics 
has been made because the tab characteristics of a flap 
with aerodmiamic balance are generally independent of 
^lap nose shape (reference 7) are similar to those 

for" a tab on a slain flap (references 2 and 7). The 
present investigation included tests of balancing and 
unbalancing tabs on the plain sealed flap (fig. l6 ) and 
on the sealed flap with the 0.35c-p elliptical overhang 

(fig. 17) with = —l. and-1. For the tests with bal- 
ancing tab 3 , = -1 was found' to be too large- sines 

some overbalance occurred. 

The flap with the 0.50cf blunt-nose overhang, which 
was found to be overbalanced throughout most of the 
deflected range, could be modified by using a tab 
deflected in the same direction as the flap. This 
arrangement should increase the lift effectiveness and 
provide the desired hinge moments. No data have been 
obtained for this condition, however. 



NAG A ARR No. L5C01 


11 


Pressure Difference across the Plain Flap Seal 


The variation of resultant pressure coefficient 
across the seal of the plain-flap nose with angle of 
attack at a constant flan deflection is shown in figure lS. 
The change in resultant pressure coefficient with angle of 


attack 


M e\ 
\ ba °/6 f . 


was generally found to increase with 


5t 


increasing flap deflection. 


The resultant pressure coefficient of the plain flap 
is useful in determining hinge -moment coefficients of 
flaps with internal balances. It can be shown that 



Pr k 


( 1 ) 


where 


c hf 


section hinge-moment coefficient for flap with 
E. internal balance 

section hinge -moment coefficient for plain 
flap with gap sealed 


E 


resultant pressure coefficient 

( c b/ c f ) 2 ~ (V c f ) 2 

K = — — — - — (see fig. 19) 


semi thickness at hinge 


Tbe data of figure l8 can be used with that of fig- 
ure 5 to determine the' flap section hinge -moment coeffi- 
cient at a given angle of attack and flap deflection for 
a O.liOc flap with an Internal balance on an NAG A 0009 air- 
foil. The values of K are presented in figure 19 as a 
function of balance chord. Hinge -moment parameters ch a 

and C]^ determined from hinge-moment coefficients 
5 f 

obtained by equation (1) are presented for various lengths 
of internal balance in figure 12, 
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CONCLUSIONS 


“Hie results of tests of an UACA 0C09 airfoil with 
a l; 0 -percent-chord flap having various arrangements of 
overhang and nose share indicate the following conclusions 

v. 1. ‘The slbne of the lift-coefficient curve was 
approximately the same for all sealed-gap conditions 
regardless of aerodynaric-balance shape or length, 
except for the ellintical-nose , overhang with a 50 -percent- 
flap chord for which the slope was about 3 percent larger 
than the average. Unsealing the gap reduced the slope 
1 }. percent for- the flac with plain overhang and 13 to 
17 percent for the flap with aerodynamic balances. 

2. The change in lift with flap deflection increased 
with sealing of the flap ‘gap and with changing of the 
nose shape from elliotical to blunt. 

5. Unsealing the flap gap (except for the plain 
flap), increasing the balance length, and changing the 
nose shape from elliptical to blunt made the rate of 
change of flap hinge moment with flap deflection (at 
small flap deflections) and with angle of attack more 
positive (or less negative). 

1].. With gap either sealed or unsealed, some over- 
balance was found on the 50 _ P er ^ e nt-chord blunt-nose 
overhang. 

5 . When the lift was varied' by changing the angle 
of attack at zero flaw deflection, the center of lift 
was at the 2 lj.-uercent- chord station ( 0 „ 2 lj.c) for all 
overhangs tested with gat> sealed. 

6 . The center of lift due to flap deflection and 
that due to angle of attack generally moved rearward as 
the gap was unsealed. 


Langley Memorial Aeronautical Laboratory 

National Advisory Committee for Aeronautics 
Langley Field, Va. 
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TATES FOR ITACA 0009 AIRFOIL 
ordinates in par cent of airfoil chordj 
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surface 
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0 
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-I .96 
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-3.15 
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-4.35 
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• -2.75 


1.97 

-1.97 


1.09 

- 1.09 
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- .60 
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TABLE II 

STATIONS AND ORDINATES FOR 3LLIFTICAL-FOSE 
0.3^Cf and 0.50c f OVDRKANGS 


{stations and ordinates are In percent chord; stations 
measured from leading edge of overhang] 
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TABLE III 


FLAP CONFIGURATIONS TESTED 


Overhang 

Flap gap 

Flap-deflection 

range 

(deg) 

Tab gap 

Tab -de flection 
range 
(deg) 

m 

Plain 

0.005c 

0 to 30 

0.001c 

0 

2,13 

Plain 

Sealed 

0 to 30 

.001c 

0 

5,15 

0.35cf blunt 

0 . 005 c 

0 to 25 

.001c 

0 

kAk 

0,35°f blunt 

Soaled 

0 to 25 

. COlc 

0 

5,11+ 

0.35 G f elliptical 

0.005 c 

0 to 25 

.001c 

0 

6 

0.35 c f ellintical 

Sealed 

0 to 25 

.001c 

0 

■ 7 

0 . 50 c f blunt 

0 . 005 c 

0 to 15 

; 001c 

0 

3,15 

O. 50 cp blunt 

Sealed 

0 to l8 

.001c 

0 

9,15 

0 . 50 c f elliptical 

0 . 005 c 

0 to 20 

.001c 

0 

10 

0 . 500 ^ elliptical 

Sealed 

0 to 20 

.001c 

■ 0 

11 

Plain 

--do — 

0 to 30 

.001c 

-30 to 30 

16 

0.35cf elliptical 

--do — 

0 to 20 

.001c 

-20 to 20 

17 
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TABLE IV 




PARAMETER VALUES FDR O.l^Oc FLAP WTTH PLAIN, 0.35c f , AND 0.50c f OVERHANGS ON NACA 0009 AIRFOIL 
[[Slopes were taken at rero flap deflection and angle of attack^] 


Nose shape 

Flap gap 

fif 

Cl *f = 
/dcA 

\ i /a 0 , 8 1 

a °f 3 
f ba o\ 
\^°f/ Cl ,6 t 

Ch f = 

' dClo/ 6 f ,6 t 

■%r = 
<%) „ 

(cm c . ) 

Z 60 m\ 

V 6cj ) 

V l 4 f ,8 t 

/ dc m \ 

\ 6 c l/ A 

uo»£>t 

Plain overhang 1 

Plain 

Plain 

Sealed 

0.005c 

0.100 

.096 

0.068 

.064 

um 

-0.0081 

-.0092 

-0.0130 

-.0136 

0.0050 

.0052 

-0.123 

-.155 

0.35 °f overhang 

Blunt 

Blunt 

. Elliptical 
■ Elliptical 

iC 

0.098 

.083 

.099 

.083 

■ 

-.63 

. -.61 

-0.00i|,0 

-.0014 

-.ooi+A 

-.0020 

-0.00i^2 

-.0037 

-.0061 

-.0052 

0.0092 

0 

.0131 

0 

-0.132 

-.176 

0.50o f overhang 

Blunt 

Blunt 

Elliptical 

Elliptical 

Sealed 

O.OO50 

Sealed 

0.005c 

O.O99 

.086 

.102 

.085 

0.073 

.072 

.065 

.053 

-0.71 
' -.80 

-.66 

-.58 

0.0017 

.0125 

.0006 

.0058 

0.0073 

.008I|. 

-.0015 

-.0008' 

0.0050 

-.0116 

.0049 

-.0059 

-0.145 

-.135 

-.135 

-.160 
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Figure 1.- Nose shapes tested on 
0.50 c f blunt and elliptical overhangs 



See table U for ordinates 
of elUpticai nose 


Elliptical nose 

ADVB0Rr 

MlWWnK fOR'XSKWMUncs 

a 0.40c flap with 0.35 c f and 
on an NACA 0009 airfoil . 


Fig. 
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Ancjle of attack, oc 0 c/eg 

Figure 2 . - Aerodynamic section characteristics 
of on A / ACA OOOO airfbii rw/ti? o 0.40c p/ain 
5/ op. F/ap gap, 0.005c ■ tab, 0.20 c f ; tab gap, 0. 00/c- 





Figure 



Airfoil section lift coefficient , 
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-20 -16 -12 -8 -4 0 4 8 14 16 

Anq/e of attach , oc 0 , deg 

F/gure 3. -/4eroo'g/?<7/7?/c oecf/o/? cbaroct&rZst/ca 
of o/7 A84CF 0009 o/rFo/Z pv/FZ? cr 0. 40c p/o/f 
f/op . Flap yap sealed ; tab, 0.20 c f ; tab qap,O.0O/c ; 




Angle of attack, c^, deg 

F/qure 3 . -Concluded . 
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Fig. 



Angle of attack, <x 0 , deg 

Figure 4-. - Aero dynamic section characteristics 
of c?/7 AO? C A 0009 Qirfoif pv/fi? c? 0.40 c 
fiap haring a 0.0 Ac f orerpang yyifh hi tint nose. 
Flap gap, 0.005c ; tab } 0.20 c f ) tab gap , 0.00/ c; 5p0°. 



, NACA ARR No. L5C01 


Fig. 4 Cone. 


'V' 



Angle of attack, oc 0 , deg - 


F/gun? 4 . -Cone faded. 
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Air foil section lift coefficient , 
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Angle of attack, cc 0 , o/eg 

Figure 5 r/Ierody/p&npic section characferisfics 
of an At4Cs4 0009 airfo/V w/fp a 0, 40 c 
f/ap /paying a O.OScg overhang w/fh blunt nose . 
F/ap gap sea/ed ; tab , O.20c f • tab gap, 0.00! c ; 5 t =0°. 





Airfoil section lift coefficient 
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Fig. 6 



Angie of attack y oc 0 , deg 

Figure 6. -rierody/yumic section characteristics 
of an A^riCri 0009 oirfoii wifri a OAO c 
f/ap Porinp a 0.0 Fc^ over/jonq w/Ff? e/fipficai 
nose. F/ap gap, 0.005c ; tab \ 0.20 c f ; tab gap, 0.00/c: 
< 5 'f0\ _ 
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Fig. 6 Cone 


Vi 



Angle of attach , oc 01 deg 
F/ 'gvre 6 .-Conc/ud&d. 
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Airfoil section lift coefficient, 
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Fig. 7 



Angle of attacK , oc 0 , deg 

F/gure 7. - A eroc/g/70 mi o sect/ 0/7 ch a roc ten sties 
of o/o /YffC/4 0009 < 7 /rfb/'/ wit/? & O. 40c 
f/ap /? a F/? g or 0-0 Fcf oyerf&hg pvif/r 
e/Z/pfic 07 / /rose. F/ap gap sea/ed • tap, 0.20 c f ; 
tab gap, 0.00/c-, &, — 0 . 







< 5 f 

(deq) 
° 0 
* 6 
0 10 


CSJilUnTEE FOR f 


-20 ~!6 -IZ - 8 


Angle of attack, <x 0 , deg 
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Figure 8. - derodynam/c cect/oo character/ st/ 
of c //7 AO/ Of 0009 a/rfo/7 iv/ff? a 0. 40c f/c 
har/hq a O.FOCf oirerbcmg w/if jb/unt~no 
F/ap qap , 0.005c ; tab , 0.2.0c, ; tab qa p t 0.00/ c ; 
5,r-0°. 


Flap section hinge-moment Airfoil section pitching- 
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Fig. 8 Cone. 
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Angie of attach , oc oy deg 
F/aare 8. - Cor?ci uded '. 



Airfofi section lift coefficient , 
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Fig. 9 



Figure 3 .-Feroc/gra/7?ic section characteristics of 
or A04 CP 0009 air fa i/ pv/tf a 0.40 c f/a/a faring 
a 0,0 Off orarfarg wifi? Jb/unt rose. F/ap yap _ 
seated', tab .0.20 c f ; tab gap, O.OOic ; 6 t *0°. 
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Fig. '9 Cone. 
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Angle of attack , oc D , step 


Jygure 9 .-Concluded. 
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- Fig. 10 



Angle of attack , oc 0 , deg 

F/gare 10 -Ferocig/? a/vic section characteristics 
of a n/V/fC/) 0009 a'irfoi/ with a 0.40c f Zap ■ 
bav/Og a O.SOcf overhang with elliptical nose - 
F/ap O.OOSc-} tab, 0.20 c f } tab gap , 0.00/c; 

6p0°. 









Airfoil sect i oh lift coefficient , 



-20 -16 -/z -a O ¥-8/2 /e 


Angle of attack, oc 0 , deg 

Figure //. - Ferocfunamic section characteristics of 
c/n /K46A 0009 crirfoii uu/ff a 0>40cf/op faring 
q O.ftOcf ore r hang with eiiipt/cai nose \ Flap 
gap seaiet; tab, O.ZOCf ; tab gap, O.OOic ; dp O' 



Flap section hinge-moment Airfoil section pitching- 

coefficient , c h moment coefficient , 
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Fig. 11 Con 



Anq/e of attack, oc Q , deg 
F/pure i / .-Concluded. 




Figure /2.- Variation of flap section hinge-moment parameters with overhang on an 


NACA 0003 airfoil with a. 0.40c flap, lab 0.20 c f ; tab gap t 0.00 /c /. & t ~0°. 
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Increment of airfoil section (orofiie-draq coefficient, A c d 
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NACA ARR .No. L5C01 Fig. 13 



0 4 - 8/2 /£ 20' 24 28 32 

Flap deflection , 6 ^, 0^9 
Fiqure 13- Increment of airfoil section profit e-draq 
coefficient caused by deflection of a 0.40c plain 
flap with flap gap sealed and with f/ap gap , O.OOFc . 
Tab, 0.20 Cfj tab gap, 0.00/ 'ey 6 t = 0°. 





Increment of airfo/7 section 
profile -draff coefficient , a c do 
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Fig. 14 



-4 0 4 <9 /a /6 20 24 28 JZ 


F/ap def/ecrt/orijSf ? de<ff 

F/gure / 4. -Tncrcment of a/rfb/7 oect/on profile -draff 
' coefficient c a need by defiecf/bo of O.fOc f/op 
bay/ op a OFFcf d/a or oyerbaoff with f/ap gap 
sealed and with flap yap, 0.005c. Tab, 0.20 Cfj fab 
gap, 0.00/ c; 6 t - 0°. 




Increment of airfoil section 
prof'/e- drag coefficient^ a Cd Q 
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Fig. 15 



Figure / 5 .-decrement of oirfb/V section profile- drag 
coefficient caused fig c/ef/ect/or? of 0.40 c f/ap 
faring a 0. 50 fiiunf orerfiang wifi? f/ap gap 
sea/e d and with f/ap gap 0.005c. Tab, 0.20 c f ; tab 
gap, 0.00/ c; 6p0°. 



Airfoil section lift • coefficient , 
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Angle of > attack , oc 0 , deg 

Figure 16 rPleroFgao/r/c lectio/? oforaefer/cf/cs of or? 
Af/tCF 0009 airfo/'i w/ff? a 0. 40c p/o/r? f/op fay/fg 
a O.fZOcf p/a/r? fab w/ff? /- F/ap gap sea/ed- 

fab gap) O.OO/c. f 



Flap section hinge-moment Airfoil section Jbitchinq- 

coefficient , c h moment coefficient, Cm 
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Fig. 16 Cont 
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Figure /6 - Continued - 
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fUrtbii section /iff coefficient, c 
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Fig. 17 
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/Ingle of aftac k ? cc Q) deg 


Figure 17, - Aerodynamic section characteristics of 
an /VAC A 0009 oirtoii -with o 0. 40 c fiap hairing 
a 0.3 Ccf overhang with ei/ipticai nose and 
having a p/ain tab with ~-/ ? J. Fiop gap sea Jed-, 
tab gap, 0.00/ c . 
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F/gure 17. - Conf/faed. 
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Angie of attack , oc 01 deg 
Figure /dr Variation with anq/e of attack of resui 
pressure coefficient across the nose seal of a 0. 
plain flap on an WF CP 0009 airfo/i . Tab , 0.20 
ta-b aab, 0.00/c ; 6^=0° 



Fiqure !9. - Varia tion with internairbaiance ienqth of Me 
1 constant K used in determining the section 
hi no e- moment coefficients of a Jb/a)n 0-40c f/a/b 
fitted with an interna/ baiance. 
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